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VOICE COMMUNICATION DURING A 
MULTI-PLAYER GAME 

FIELD OF THE INVENTION 

The present invention relates to the ?eld of computer 
games. In particular, the present invention relates to net 
worked multi-player computer games Which are played over 
a local area netWork or the Internet. Still more particularly 
to synchroniZed voice communication during a multi-player 
game. 

BACKGROUND OF THE INVENTION 

Computer games have long driven computer technology. 
The intense graphics and processing requirements of most 
computer games have stretched the limitations of 
processors, graphics controllers and the like. Moreover, 
computer games have fueled the market for so-called mul 
timedia computers Which include audio and video process 
ing elements. A typical multimedia computer may be 
equipped With a microphone, stereo speakers, an advanced 
graphics controller With 2 or 3-D rendering capabilities, and 
real-time video imaging (e.g., MPEG-2 or the like). In 
addition, such computers may be provided With poWerful 
audio processing capabilities including spatial imaging, sur 
round sound, and the like. Typical home computers may be 
purchased With all such features at a fairly nominal cost. 

Multi-player computer games have long been knoWn in 
the art. Typical prior art SEGA and NINTENDO home 
entertainment systems may be provided With tWo or more 
control interfaces to alloW multiple players to play a com 
puter game against each other or in combination against the 
computer system Within the game device. When players are 
in the same room, they may interact verbally With one 
another, as Well as through the game interface. HoWever 
both players utiliZe the same video device, sound device, 
and CPU. 

Multi-player gaming through netWorks or over phone 
lines has long been knoWn in the art. Before Widespread 
acceptance of the Internet, multi-player games played over 
bulletin board systems (BBS’s) Were Well knoWn. Unlike 
SEGA and NINTENDO each player has their oWn video 
device, sound device, and CPU. HoWever, When the players 
are not located in the same room, the verbal interaction 
betWeen players is non-existent. Verbal interaction only 
exists When users are in the same physical location Within 
ear shot of each other. 

Some games provide a technique Whereby messages can 
be transmitted betWeen players by using a special command, 
then typing a message and sending it to all players. 
HoWever, the time taken to type such a message Would 
distract the player from game playing. As a result the player 
might lose the game While attempting to communicate With 
another player, due to the fact that these multi-player games 
are played in real-time. 

Baker US. Pat. No. 5,538,255, issued Jul. 23, 1996 
discloses a voice communication controller for transmitting 
a speech signal via microphone betWeen tWo players of a 
computer game connected to each other via an analog phone 
line. HoWever the image control commands and analog 
microphone signals are transmitted at alternate moments in 
time to share the same phone line. The speech is not 
synchroniZed With the game leaving a delay betWeen the 
game play and the speech. The ’255 patent does not alloW 
for more than tWo players and moreover does not teach 
playing over a computer netWork or the like. 

Carter, US. Pat. No. 5,556,107, issued Sep. 17, 1996 
provides each player With audio intended for that player, 
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2 
independent of other players. Speech betWeen players is not 
provided for, only audio originating from the computer 
game is transmitted to game controllers having headphones 
attached. 

In more recent times, multi-player games have expanded 
With the Widespread acceptance of the Internet. Various 
Websites such as the MPLAYER server (WWW.mplayer.com) 
have been established as a clearinghouse for multi-player 
gaming. Players may log on to the Website and play very 
sophisticated computer games over the Internet against 
players at remote locations. Games such as Quake, Warcraft, 
Starcraft, Duke Nukem, Motor Racer, Monster Truck Mad 
ness and the like have become extremely popular. Moreover, 
games based upon traditional sports such as hockey, 
baseball, and the like have also become popular in multi 
player modes. The Internet has alloWed people from all over 
the World to play With, or compete against, each other. 

Thus, multi-player computer games, played over the 
Internet or other netWorks lack some of the real-time inter 
action experienced by players playing a multi-player com 
puter game in the same room. In particular, Internet or other 
netWork players cannot talk to one another in real-time to 
encourage, disparage, strategiZe, scheme, or otherWise share 
their enjoyment of the computer game. 
With the Wide spread introduction of multimedia 

computers, neW uses for the Internet and other netWorks are 
constantly being found. For example, Internet telephony 
techniques have been established using the audio capabili 
ties of a typical multimedia computer. Using the microphone 
and speakers of a computer, a player can log on to the 
Internet and communicate With a remote Internet player 
verbally. Audio signals are received from the player’s 
computer, digitized, and transmitted over the Internet Where 
they are replayed at a receiver’s speakers. Using such a 
technique, “telephone calls” can be placed over the Internet 
at very little or no expense. In addition, other forms of audio 
and video conferencing have been established over the 
Internet using multimedia computer capabilities. Using such 
techniques, a number of players may simultaneously interact 
through the Internet or other type of netWork sending audio 
signals to one another and/or video images. 

SUMMARY OF THE INVENTION 

The present invention relates to a technique for providing 
voice communication and other selective audio in a multi 
player computer game played over a computer netWork. In 
the preferred embodiment, a microphone is provided at a 
player’s computer Which receives voice messages in real 
time. These messages are either used to operate the player’s 
computer game, or are transmitted along With player input 
signals (from joystick, keyboard, and the like) over a com 
puter netWork (local area netWork, Internet, or the like) to a 
central server or servers. The server or servers transmit data 

to a number of other players on the netWork playing the 
same computer game. The data comprises player position 
information and other game data as Well as voice packet 
data. The server program can customiZe the data sent to each 
individual player. Thus, the audio comments and reactions 
of one player are relayed over the netWork to other players. 

Each player’s computer decodes the voice packet data and 
plays back voice messages over an audio system in real 
time. The voice packet data is transmitted in the same packet 
as other data such that the game data and voice data is 
synchroniZed. If a player shouts then shoots, all netWorked 
players Will hear the shout before the shot. 

Each player can either receive selective data or select 
Which data to replay as it is received by the computer. 
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Therefore, a player is able to speak to a select number of 
players as opposed to all players. As an example, When 
playing on teams, team members may only hear other team 
members until they are in ear shot of opposing players. 

Spatial imaging and echo cancellation techniques may be 
implemented, preferably at the player’s computer, to provide 
a number of special effects and features. Echo cancellation 
may be used to prevent feedback of the player’s voice from 
the player’s computer speakers through the microphone. 
Spatial imaging may be used in combination With player 
position data to provide a realistic positioning of an oppo 
nent’s voice Within the game’s soundtrack. Thus, as a player 
approaches or recedes from another player in the computer 
game, the voice may be ampli?ed or attenuated proportion 
ally. Moreover, spatial imaging techniques may provide a 
sense of depth to locate the player’s voice based upon the 
player’s location Within the computer game. Doppler shift 
effects may also be provided, for example in an auto race 
game or the like, to provide a realistic vocal effect When one 
player passes by another at a high rate of speed. 

In an additional embodiment, voice commands may be 
used as an input to the computer game. A player’s micro 
phone may receive voice commands for player input (e.g., 
move, ?re, and the like) in place of or in addition to joystick 
or keyboard command inputs. 

In another additional embodiment, each of the netWorked 
players softWare is capable of acting as the server does in the 
preferred embodiment described above. One player Would 
choose the games parameters such as number of players, 
types of Weapons, and other game speci?c parameters. Once 
the parameters are set up and transmitted to all players 
softWare, all player data can ?oW through one players game 
program, or else each players program Will individually 
transmit data to all players. Therefore a server independent 
from the players game programs is not required. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating interaction betWeen 
a plurality of client computers in a central server computer 
in multi-player gaming. 

FIG. 2 is a diagram illustrating the time division multi 
plexing of audio signals and game command signals. 

FIG. 3 is a block diagram illustrating, in more detail, some 
of the components of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention alloWs for audio signals to be 
transmitted to and from a server computer by a game playing 
client through the Internet or other type of netWork such as 
a local area netWork. These audio signals may be transmitted 
to other client computers Where they may be combined or 
modi?ed to produce a real-time audio commentary accom 
panying the game. The present invention takes advantage of 
the increased capabilities of modern multimedia computers 
to achieve this effect. Full duplex capabilities alloW players 
to speak to other players and hear other player comments 
simultaneously. 

FIG. 1 is a block diagram illustrating a number of client 
computers coupled via netWork to a server computer. Four 
client computers A, B, C, and D are shoWn by Way of 
example only, as may be readily appreciated by one of 
ordinary skill in the art. Any number of client computers 
may be coupled directly or indirectly to server E via netWork 
connections 110, 120, 130, and 140. 
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4 
Game softWare may be loaded onto each clients com 

puter: A, B, C, and D. Such gaming softWare may be 
purchased independently, retrieved as a java applet or simi 
lar broWser embedded code, or doWnloaded through net 
Work links 110, 120, 130, and 140. Note that for purposes of 
illustration, the actual structure of the netWork in FIG. 1 is 
illustrated schematically only. Actual connectivity betWeen 
clients A, B, C, and D and server E may occur through a 
number of separate links or servers, and the like as illus 
trated by the broken lines in connections 110, 120, 130, and 
140. Moreover, multiple servers E may be used, coupled 
together appropriately to serve a number of additional 
clients. 

Since each of client computers A, B, C, and D are 
provided With a copy of the game softWare, complex image 
data, texture maps, sounds, and the like are already loaded 
onto client computers A, B, C, and D. Thus, netWork links 
110, 120, 130, and 140 are not required to doWnload such 
data on a continuous basis. Rather, server E only needs to 
transmit data to clients A, B, C, and D to synchroniZe game 
play and voice communications among the client computers. 

Thus, for example, in a role-playing game, Where players 
interact or ?ght With one another over a topographical 
landscape, interconnected rooms, or the like, server E con 
tinuously provides data to each of client computers A, B, C, 
and D indicating the relative spatial coordinates of each 
player Within the game domain, along With status data for 
each player. In addition, other data may be transmitted 
indicating Whether a player has ?red or used a Weapon or, if 
the game is played against server computer E, Whether 
server computer E, through its virtual minions, has attacked 
or fought players of client computers A, B, C, and D. 
As noted in the background of the invention, other data 

may also be transmitted. For example, each of client com 
puters A, B, C, and D may transmit messages in text format 
betWeen one another. HoWever, as noted above, transmission 
of such text messages during playing of a live action game 
can be cumbersome and impair the player’s ability to play 
the game. 

FIG. 3 is a block diagram illustrating, in more detail, some 
of the components of FIG. 1. For purposes of illustration, 
only client computers A and B are illustrated. HoWever, 
client computers C and D may be provided With the same or 
similar components. 

In the present invention, each of client computers A, B, C, 
and D may be so-called multi-media computers provided 
With CPUs 330,335. Client computers A and B may be 
provided With microphones 320,325 as Well as a speakers 
380,385. Note that for the purposes of illustration, speakers 
380,385 are shoWn as single speakers. HoWever, speakers 
380,385 may comprise tWo or more speakers in a stereo, 
surroundsound, or other type of spatial imaging output. In 
addition, client computers A and B may be provided With 
audio outputs to interface to home entertainment system 
electronics or the like. 

Client computersAand B may also be provided With other 
multimedia input devices such as cameras 370,375 and 
joysticks 360,365. In addition, more traditional input 
devices such as keyboards 340,345 and mice 350,355 may 
also be provided. Images for the computer games may be 
displayed on monitors 310,315. 

Each player A,B may communicate verbally into micro 
phones 320,325 and such data may be digitiZed in CPUs 
330,335 and transmitted through netWork links 110,120 to 
server computer E. Server computer E may mix and retrans 
mit such audio data as part of the game data to each of client 
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computers A, B, C, and D. Server computer E may also act 
as a communications port, transmitting data to each client 
computer allowing the client computers game program to 
decipher Which data to use and Which data to discard. 

FIG. 2 is a diagram illustrating the time division multi 
plexing of game data. Since game data comprises little more 
than player position and other numerical indicia, the band 
Width required for real-time game playing over a netWork is 
very small. Thus, there is a large amount of available 
bandWidth for transmitting additional data such as voice or 
other audio data. Moreover, as demonstrated by Internet 
telephony and teleconferencing techniques, audio data may 
be transmitted in real-time or near real-time over the Internet 
or other types of netWorks Within the bandWidth limitations 
of such netWorks. 

FIG. 2 illustrates the data stream transmitted either to or 
from a client computer A, B, C, or D to server computer E. 
Data may be divided into a number of different blocks 
(packets) Which may be transmitted in sequence. At the end 
of the sequence, the sequence is repeated over again for as 
long as the game is played or the player is connected to the 
gaming server. 

The ?rst element in the sequence of FIG. 2 comprises 
voice data 210. Note that this element is shoWn as occurring 
?rst Within the frame of data for purposes of illustration 
only. In practice, each of the data elements may be placed in 
any particular order. 

Voice data 210, When transmitted from client A, B, C, or 
D to server E, may comprise the voice or audio data received 
from the player’s microphone. Server E may mix that voice 
data With other voice and audio data received from the 
remaining clients A, B, C, or D. Thus, in the in voice 
segment 210 of FIG. 2 as transmitted from server E to clients 
A, B, C, and D, they comprise a mixed data signal for each 
of players A, B, C, and D. This voice segment 210 may be 
mixed in a number of Ways. 

For example, the audio signals could just be mixed using 
predetermined levels to produce a single audio output. In 
another embodiment, voice segment 210 may be further 
time division multiplexed to provide separate audio data 
channels for each of players A, B, C, and D. The use of 
separate audio channels may be useful in spatial imaging of 
voice and audio data, as Will be explained beloW. 

The remaining ?elds 220, 230, 240, 250 comprise prior art 
data ?elds. Fields 220, 230, 240, and 250 are shoWn by Way 
of illustration only. These data ?elds may comprise any 
number of prior art data ?elds knoWn for transmitting game 
information. For example, ?eld 220 may comprise three 
dimensional location information. Field 220 may include 
location information for a player, if the data is being 
transmitted from a client A, B, C, or D to server E. 

If the data stream is from server E to client A, B, C, and 
D, ?eld 220 may comprise three dimensional location infor 
mation for each player represented by clients A, B, C, and 
D. Field 230 may represent function ?eld, illustrated here as 
“gun.” This data ?eld may indicate Weapon status, Whether 
?red, Where ?red, and the like. This ?eld may also include 
other action data or data for other types of Weapons. Again, 
if the data is being transmitted from client to server, the data 
may comprise only the updated client action information. 
From the server to the client, data ?eld 230 may include data 
representing action information for all clients. 

In a similar manner, ?eld 240 may include score data and 
the like. Field 250 may include other data, including text 
message data and other information transmitted in the prior 
art. In addition, ?eld 250 may also include timing data. Such 

15 

25 

35 

45 

55 

65 

6 
timing data may be needed to synchroniZe each of client 
computers A, B, C, and D such that the game is played back 
in real-time on each computer in a synchroniZed fashion. 
Such timing signals may also be needed to ensure that voice 
signals 210 are played back in the appropriate order such 
that a voice and an action occur in proper sequence. Thus, 
for example, if a player shouts at another player and then 
shoots them, it should play back on the opponent’s computer 
in the correct order, rather than being shot ?rst and then 
hearing the shout. 

In the preferred embodiment in the present invention, 
most processing of audio occurs Within client computers A, 
B, C, and D. While it is possible to provide audio processing 
Within server E, client computers A, B, C, and D, if provided 
With multimedia hardWare and/or softWare, may already 
possess the resources necessary to process audio data. 

Thus, echo cancellation features normally found in mul 
timedia computers may be utiliZed to prevent feedback of a 
player’s voice from a client computer speakers to client 
computer microphone. For example, a player Will not hear 
their voice reproduced in their speakers, the player Will only 
hear other players voices emanating from their speakers. 

Similarly, spatial imaging or surround sound processing 
may be provided in client computers A, B, C, and D to 
provide realistic audio processing. Thus, for example, in a 
role playing computer game, if a player enters a virtual 
“room” and shouts, the computer may generate an appro 
priate echo based upon the dimensions of the virtual “room.” 
Moreover, if other players are present in the virtual “room”, 
their voice Will appear, through the use of spatial imaging, 
to come from a location in that room. 

Thus, the present invention provides a much more real 
istic game playing experience. In a role playing game, even 
if the player cannot see an opposing player, he may be able 
to locate or have a general idea Where the player is located 
based upon the player’s voice. If a player is located at a far 
distance, their voice may be heard, although attenuated 
corresponding to the distance the opposing player is from 
the player. For example, player AWill hear player B’s voice 
louder than player C’s voice if player B is one foot aWay and 
player C is 10 feet aWay. 

Similarly, other types of audio effects may be produced. 
For example, if an opposing player is in an adjoining room, 
their voice may be heard, although muffled using audio 
effects. Similarly, When playing on teams, team members 
may only hear other team members until they are in ear shot 
of opposing players. Voice communications may only be 
replayed by the game program of the intended player. 

In addition, in high-speed games, such as auto racing 
games and the like, Doppler shift effects may be applied to 
an opposing player’s voice such that if an opposing player 
Were to speed by a player, there voice Would appear to shift 
in frequency according to Well knoWn Doppler effects. 

Applying such spatial imaging and other audio processing 
techniques may be performed using a number of knoWn 
techniques. In a simplest form, voice packet 210 of FIG. 2 
may be time division multiplexed into a number of separate 
“channels” each representing the voice or audio signals 
produced by a different client A, B, C, and D. Using the 3-D 
location data ?eld 220 for each of client A, B, C, and D, a 
client computer A, B, C, or D can determine the relative 
location of each player and process the corresponding audio 
track accordingly. 

Thus, for example, if one of the opponent players is 
noWhere near the player, the audio track for that opponent 
player may be completely deleted or severely attenuated or 



US 6,241,612 B1 
7 

muf?ed. A player Will only hear audio data from those 
players in the immediate vicinity. Also, if player B speaks to 
player A and player A’s coordinates are such that player B 
is standing behind player A, player B’s voice Would be 
reproduced from the rear speakers behind player A, When 
using a surround sound speaker system. 
A softWare function Within the computer game may be 

provided to alloW a player to call out to a player Who is not 
normally Within ear shot as determined by the bounds of the 
virtual environment. 

Using a multichannel embodiment for player audio data 
alloWs each client computer A, B, C, and D to process audio 
data in a separate fashion. HoWever, other embodiments may 
be used. A mixed signal or multichannel signal may be 
transmitted in ?eld 210 Which may be separately spatially 
processed by each of client computers A, B, C, and D. Such 
an embodiment may reduce the amount of data necessary to 
be transferred and may be more readily implemented in 
games Where the virtual environment is limited in scope. 

In addition, audio data can simply be mixed and replayed 
such that each player Will hear the comments of the other 
players in a similar manner as in prior art television com 
puter games Where players sitting in the same room may 
exchange comments With one another. In such an 
embodiment, spatial processing may not be necessary, as the 
purpose is only to alloW players to exchange their comments 
during the game playing. 

In an alternative embodiment, server E may receive audio 
data from each of clients A, B, C, and D and generate a 
speci?c audio track for each of clients A, B, C, and D. Such 
an embodiment places additional processing burdens on 
server E. HoWever, With a high poWer server such burdens 
are not unreasonable. In such a situation, the data stream of 
FIG. 2 may be customiZed for each of clients A, B, C, and 
D. In other Words, each of clients A, B, C, and D do not 
receive the same data stream but rather a unique data stream 
containing data only for the respective client. 

Server E may thus generate an audio data ?eld 210 Which 
includes properly spatially imaged audio corresponding to 
the locations of each player represented by clients A, B, C, 
and D. In addition, server E can also perform echo cancel 
lation functions merely by deleting input from the appro 
priate client to prevent feedback. 

In yet another additional embodiment, each of the net 
Worked players softWare is capable of acting as the server 
does in the preferred embodiment described above. Players 
connect to one another using their IP addresses. If a server 
is used, it only distributes IP addresses to each players 
program to start the game then performs no additional 
functions. One player then chooses the games parameters 
such as number of players, types of Weapons, and other 
game speci?c parameters. Once the parameters are set up 
and transmitted to all players, all player data can ?oW 
through one players game program or each players program 
Will individually transmit data to all players. Therefore a 
server independent from the players game programs is not 
required. 
As noted above, typing messages into a computer during 

a computer game can be very distracting, often resulting in 
the player loosing control of the game. Many computer 
games use keyboard commands to activate certain features, 
particularly in sophisticated games Where player has a 
number of different Weapons or options available. A player 
can become completely distracted trying to type in a key 
board command or remember Which key on the keyboard 
corresponds to a particular Weapon or control command. As 
a result, the realism of the game is someWhat attenuated. 
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8 
As a corollary to the present invention, the audio features 

of client computers A, B, C, and D may be utiliZed to alloW 
verbal input of commands. Audio recognition softWare such 
as the DRAGONTM voice recognition softWare is Well 
knoWn in the art. Using such softWare modules, a player can 
use a verbal command to engage a particular Weapon or 
feature of the computer game. Such commands may be 
proceeded With a particular code Word such as “command” 
to distinguish them from verbal signals sent to other players. 
In the alternative, the player may press a button on a joystick 
or key on the keyboard to indicate a verbal command is 
being entered. 

Such a feature prevents such commands from being 
transmitted as audio signals to other players and tipping 
them off of the player’s intent. Such commands also alloW 
players to selectively choose to speak to only one other 
player or a select group of players. Moreover, the use of a 
command keyWord or button prevents opponent players 
from attempting to confuse a player’s computer by issuing 
such commands through the audio link of the present 
invention. 

It Will be readily seen by one of ordinary skill in the art 
that the present invention ful?lls all of the objects set forth 
above. After reading the foregoing speci?cation, one of 
ordinary skill Will be able to effect various changes, substi 
tutions of equivalents and various other aspects of the 
invention as broadly disclosed herein. It is therefore 
intended that the protection granted hereon be limited only 
by the de?nition contained in the appended claims and 
equivalents thereof. 

For example, in the preferred embodiment, voice data and 
game data are time division multiplexed in the same data 
stream. HoWever, it is entirely Within the spirit and scope of 
the present invention to provide voice data and game data as 
separate data streams. For example, in Digital Subscriber 
Line (DSL) applications, enhanced bandWidth amy be avail 
able for sending data and voice (or even image) as tWo 
separate data streams, or as a number of separate data 
streams using an ADSL (Asymmetrical Digital Subscriber 
Line) modem or the like. Such systems take advantage of the 
broad bandWidth available in a conventional telephone con 
nections beyond the traditional bandWidth of POTS (plain 
old telephone service) signals. 

Thus, for example, a LAN may be provided using the 
enhanced bandWidth of a DSL, using an ethernet protocol or 
the like. Thus, data signals (voice or game data) may be sent 
locally, even Within the same house or building, using 
conventional telephone lines as a data path, While still 
leaving the POTS signals undisturbed. Similarly, data sig 
nals (voice or game data) may be transmitted over conven 
tional poWer lines by ?ltering out the 60 HZ poWer signal. 
Thus, for example, tWo computer gaming systems may be 
coupled together in a loW-cost netWork by using existing 
Wiring Within the home or office. 
What is claimed is: 
1. A video game system for providing real-time synchro 

niZed audio during a multi-player game, comprising: 
a plurality of game player client computers, each includ 

ing a player voice input means for inputting a player 
voice and producing a player voice signal for that game 
player client computer; 

a server computer; and 

a netWork connecting said plurality of game player client 
computers With said server computer, for transmitting 
data betWeen plurality of game player client computers 
and the server computer, 
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network, converts the combined player voice data into 
a player voice signal, and plays back the player voice 
signal over the at least one speaker, 

Wherein each of said plurality of game player client 
computers further comprises a ?rst data processing and 
transfer program, residing in each of the plurality of 
game player client computers, for processing video 
game data, converting the player voice signal into 
player voice data, combining video game data With 
player voice data into data packets and transmitting the 
data packets over said netWork to said server computer, 

Wherein each of said ?rst data processing and transfer 
program for each same player client computer removes 
player voice data for that game player client computer 
from the combined player voice data so as to prevent 
feedback of the player voice signal over said at least Wherein said server computer further comprises a second 
one speaker data processing and transfer program, residing Within 10 

said server computer, for receiving the data packets 
from each of the plurality of game player client 
computers, combining the data packets from each of 
the plurality of game player client computers into a 
combined data packet including combined player voice 15 
data and combined video game data, and routing the 
combined data packet to each of the plurality of game 
player client computers, 

Wherein the combined player voice data comprises each 
of the player voice data for each of the player comput 
ers time division multiplexed together. 

2. The video game system of claim 1, Wherein said at least 
one speaker comprises at least tWo speakers for providing a 
stereo sound output; and 

Wherein said ?rst data processing and transfer program 
Wherein each of said plurality of game player client Spatially Processes the Combined Player Voice data 

20 computers further comprises at least one speaker, 
coupled to the game player client computer for gener 
ating sounds, 

Wherein each of said ?rst data processing and transfer 
program receives the combined data packet from the 

based upon the combined video game data so as to 

position aurally, individual player voice signals based 
upon player location in a video game. 


